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D scrlptlon 

[0001] The invention relates to a vibration-damping 
link for interconnecting two relativ ly movable bodies, 
comprising two spaced-apart attachment means for r - s 
spective attachment to the two bodies, relatively rigid 
restraining means for limiting the possible movement 
apart of the attachment means, and elastic means to 
provide damping of relative movement between the at- 
tachment means. 10 
[0002] Such a link may be used as part of the support 
system for supporting the engine of the vehicle from the 
body in a manner which damps vibrations of the engine 
and minimises their transmission to the body. 
[0003] Moreover, such a link is known from DE-A-3 « 
122 311 for use in vibration-damping in motor vehicles. 
[0004] The invention aims to provide a vibration- 
damping link which provides better control of vibration 
damping and is of more compact form. 
[0005] According to the invention, therefore, the 20 
known form of vibration-damping link is characterised 
by said elastic means extending from one of the two at- 
tachment means to the other and interconnecting the % 
two attachment means, by ajfree space defined by the 
elastic means and between the attachment means, and 25 
by limiting means in the free space for limiting move- 
ment of the attachment means towards each other. 
[0006] Vibration-damping links embodying the inven- 
tion will now be described, by way of example only, with 
reference to the accompanying diagrammatic drawings 30 
in which: 

Figure 1 is a plan view of one of the links; 

Figure 2 is a section on the line ll-ll of Figure 1 ; 35 

Figure 3 is a perspective view of the underside of ? 
the link of Figure 1 ; 

Figure 4 is a graph for explaining the operation of 40 
the link of Figures 1,2 and 3; 

Figure 5 is a plan elevation of another of the links; 

Figure 6 shows detail of part of the link of Figure 5; & 

Figure 7 is a view corresponding to Figure 5 and 
showing a modified form of the link of that Figure; 
and 

50 

Figure 8 is a view corresponding to Figure 7 and 
showing a modified form of the link of that Figure. 

[0007] The link 10 shown in Figures 1 and 2 is for in- 
terconnection between two relatively movable bodies, & 
such as the engine of a motor vehicle and the vehicle 
body. For example, the link 10 may be used to support 
the engine in a pendular fashion. The linkcomprises two 
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rigid metal tubes 12,14. Strong metal pins connected to 
the engin and body pass through thes tubes in us 
so that th link is connected betw en them in a support- 
ive mann r and is subjected to vibratory and other 
movement fth engin relative to th vehicle body. 
[0008] Each of the tubes 1 2.1 4 is embedded in a re- 
spective bushing 16,18 of an elastic element 20 which 
extends between the two ends of the link. The elastic 
element may be made of stiff rubber, for example. The 
element 20 is confined within a band 22 of metal or plas- 
tic or other suitable material. The enlarged ends 16,18 
of the element 20 are connected by integral flexible walls 
23 and 24 having a free space 25 between them which 
is positioned a rigid element 26. The element 26 is sup- 
ported by a cross-over frame 28 which is integrally con- 
nected to the band 22 (see Figure 3) and comprises 
cross-over arms 30 and 32. The arms 30 and 32 support 
the element 26 suspended within the free space 25. 
[0009] In use, the rigid band 22 resists tensile forces 
acting through the elastic element 20 between the tubes 
12 and 14 - that is, forces caused by vibration of the 
engine and tending to move the tubes 12,14 apart. Com- 
pressive forces acting on the element 20, tending to 
mOv§-the^U5hiogs 16,18 towards each other, are limit- 
ed by eventual abutment between the bushings 16,18 
and the respective ends of the rigid element 26. 
[0010] At low amplitudes of vibration (when the en- 
gine is stopped or running very slowly, for example) the 
link 10 has relatively low stiffness, the stiffness being 
constituted almost entirely by the stiffness of the elastic 
element 20. In other words, the link operates in region I 
of the curve shown in Figure 4, in which displacement 
is plotted along the horizontal axis and resistive force 
along the vertical axis. 

[0011] However, as the amplitude of the vibrations of 
th'S engine increase, the stiffness of the link will be in- 
creased Because the effect of the elastic member 20, in 
resisting vibrations, will be augmented by the effects of 
the metal band 22 and the stiff central element 26. The 
link is now operating within the region II of the curve 
shown in Figure 4. 

[0012] As shown in Figure 2, the elastic element 20 is 
provided at each of its ends with a lip 33 which secures 
it within the band 22. 

[0013] In the link 34 shown in Figures 5 and 6, parts 
corresponding to those in Figures 1 ,2 and 3 are similarly 
referenced. 

[0014] The link 34 of Figures 5 and 6 differs from the 
link of Figures 1 ,2 and 3 in that the stiff central element 
26 of the link 10 is replaced, in the link 34, by a damping 
unit 35. The damping unit is of the hydroelastic type and 
comprises an elastic walled chamber 36 which is in 
abutment with the lower end of the bushing 16. The 
chamber 36 is supported in a stiff frame 38 which is in- 
tegral with the band 22. The frame 38 carries a subsid- 
iary elastic walled chamber 40 which is in hydraulic com- 
munication with the chamber 36 through a control unit 
42 which incorporates a channel connecting the cham- 
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bers 36 and 40 via a restricted passageway, the char- 
act eristics of th channel and the restricted passageway 
being designed to produce required damping character- 
istics. As shown in the more detailed view of Figur 6, 
th control unit 42 may incorporate an lastomeric mem- 
brane 44. 

[0015] The elastic walled chambers 36 and 40 may 
be produced by blow-moulding from a thermoplastic 
elastomer. 

[001 6] In operation, damping at low amplitudes of vi- 
bration is provided almost entirely by the elastic element 
20 (as in the link of Figures 1 ,2 and 3) and the stiffness 
is relatively low. As the vibrations increase, however, ad- 
ditional damping is provided by the hydroelastic damp- 
ing unit 35. Initially, the damping unit 35 absorbs such 
vibrations by oscillation of the membrane 44. As the vi- 
brations continue to increase, however, fluid is forced 
between chambers 36 and 40 via the restricted pas- 
sageway mentioned above, thus providing further 
damping. Vibration of the bushing 16 is limited by the 
stop 37. It will be noted that the damping unit 35 acts 
between the bushing 1 6 and the stiff frame 38 in the link 
of Figure 5. 

[001 7] Figure 7 shows a modified-arrangernent of the 
link of Figures 5 and 6 and, again, parts in Figure 7 cor- 
responding to those in the other Figures are similarly 
referenced. 

[0018] The link 46 of Figure 7 differs from the link 34 
of Figures 5 and 6 in that the hydroelastic damping unit 
35 of Figures 5 and 6 is replaced by a hydraulic damping 
element 48. As shown, this comprises a piston 50 con- 
nected via a piston rod 52 to the bushing 16, the piston 
sealingly sliding in a cylinder 54 which is mounted on 
the rigid frame 38. The cylinder is filled with hydraulic 
fluid, and the piston has one or more through passage- 
ways 56 enabling the fluid to pass from one side of the 
piston to the other as it moves within the cylinder, the 
amount of damping produced being dependent on the 
cross-sectional size of the passageways 56. 
[001 9] Again, the operation is generally as already de- 
scribed. At low levels of vibration, damping is provided 
almost entirely by the elastic element 20 with relatively 
low stiffness. As the vibration amplitude increases, how- 
ever, additional damping is provided by the hydraulic 
damper 48. Again, the hydraulic damper 48 acts be- 
tween the bushing 16 and the stiff frame 38. 
[0020] Figure 8 shows a modification to the link of Fig- 
ure 7. In the link of Figure 8, the hydraulic damper 48 
does not act between the bushing 16 and the stiff frame 
38 of Figure 7 but instead acts between the two bush- 
ings 16,18. Such an arrangement gives modified char- 
acteristics to the link. In the link of Figure 8, the damping 
effect of the hydraulic damper 48 does not come into 
operation until one or other of the bushings 16,18 has 
come into contact with the respective stop 37,49. 
[0021] In a further modification, the link of Figure 8 
may use a damping unit 35 (Figure 5) instead of the hy- 
draulic damper 48. 



[0022] The links described are advantageous be- 
cause they provide controllably variable damping char- 
acteristics. They thus contrast with other types of link 
having rubber bushes at ach end (for connection to the 

s engin and the chassis r spectively), the rubber bushes 
being supported within respective metal tubes which ar 
rigidly interconnected. In such other arrangements, 
damping is produced only by the stiffness of the rubber 
bushes and cannot be effectively controlled or varied. 

io Furthermore, the space between the bushes at each 
end of the link is occupied solely by the rigid metal in- 
terconnection and is not performing any useful purpos- 
es. In the links described and illustrated, however, the 
design is such that the part of the link intermediate its 

is two ends is used in a functionally advantageous way to 
enable the vibration-damping characteristics of the link 
to be controllably varied. 



20 Claims 

1 . A vibration-damping link for interconnecting two rel- 
ative ly» movable bodies, comprising two spaced- 
^.^apart gttac hn jgm means (12,14) for respective at- 

25 r ' tachment to the two bodies, relatively rigid restrain- 
ing means (22) for limiting the possible movement 
apart of the attachment means (12,1 4), and elastic 
means (16, 18, 23, 24) to provide damping of rela- 
tive movement between the attachment means 

30 (12,14), characterised by said elastic means 
(1 6, 1 8,23,24) extending from one of the two attach- 
ment means (12,14) to the other and interconnect- 
ing the two attachment means, by a free space (25) 
defined by the elastic means (16,18,23,24) and be- 

35 tween the attachment means (12,14), and by limit- 
JV; ing means (26;34;37;37,49;48) in the free space 
(25) for limiting movement of the attachment means 
(12,14) towards each other. 

40 2. A link according to claim 1 , characterised in that the 
restraining means comprises a stiff band (22) within 
the periphery of which are located the attachment 
means (12,14), theelasticmeans( 16, 18,23,24), the 
free space (25) and the limiting means (26;34;37; 

45 37,49;48). 

3. A link according to claim 1 or 2, characterised in that 
the limiting means comprises a rigid member (26; 
37;37,49) fixedly mounted within the free space (25) 

so to provide an abutment positively preventing the at- 
tachment means (1 2,14) from moving towards each 
other by more than a predetermined extent. 

4. A link according to claim 2, characterised in that the 
ss limiting means comprises a rigid member (26;37; 

37,49) attached directly or indirectly to the stiff band 
(22) and mounted within the free space (25) for pos- 
itively preventing movement towards each other of 



5 



EP0 728 959 B1 



6 



the attachment means (1 2, 14) by more than a pre- 
determined extent. 

5. A link according to any preceding claim, character- 
ised in that the limiting means comprises hydraulic 
damping means (34;48). 

6. A link according to claim 5, characterised in that the 
hydraulic damping means comprises a cassette 
(34) in the form of a unit incorporating two spaced 
chambers containing hydraulic fluid and means de- 
fining a restricted passageway interconnecting the 
two chambers. 

7. A link according to claim 5, characterised in that the 
hydraulic damping means comprises a piston-cyl- 
inder arrangement (48). 

8. A link according to any preceding claim, character- 
ised in that the elastic means (16,18,23,24) com- 
prises respective bushes (16,18) of elastomeric 
material respectively incorporating the two attach- 
ment means (12,1 4), and two spaced-apart walls of 
elastomeric 'material (23,24) both extending from 
one elastomeric bush (16) to the other elastomeric 
bush (18) and spaced sideways from each other to 
define the free space (25) between them. 

9. A link according to claim 8, characterised in that 
each of the two elastomeric walls (23,24) is sinuous. 



Patentanspruche 

1. Schwingungsdampfendes Verbindungsglied, urn 
zwei relativ bewegbare Korper untereinander zu 
verbinden, mit zwei voneinander beabstandeten 
Befestigungsmitteln (12, 14) fur die jeweilige Befe- 
stigung an den zwei Korpern, sowie mit einem re- 
lativ steifem Dampfungsmittel (22), urn die mogli- 
che einzelne Bewegung der Bef estigungsmittel (1 2, 
14) zu begrenzen, und mit elastischen Bauteilen 
(16, 18, 23, 24), urn fur eine Dampfung der Relativ- 
bewegung zwischen den Befestigungsmitteln (12, 
14) zu sorgen, 

gekennzeichnet, durch 

die elastischen Bauteile (16, 18, 23, 24), die sich 
von einem der zwei Befestigungsmittel (12, 14) zu 
dem anderen erstrecken und die zwei Befesti- 
gungsmittel untereinander verbinden, sowie durch 
einen zwischen den Befestigungsmitteln (12, 14) 
durch die elastischen Bauteile (16, 18, 23, 24) ge- 
bildeten Freiraum (25) und durch Begrenzungsmit- 
tel (26; 34; 37; 37, 49; 48) in dem Freiraum (25), um 
die Bewegung der Befestigungsmittel (12, 14) auf- 
einander zu zu begrenzen. 

2. Verbindungsglied nach Anspruch 1, dadurch ge- 



k nnzeichn t, daB das Dampfungsmittel einen stei- 
fen Gurt I (22) umfaBt, innerhalb dessen Umfang 
die Befestigungsmittel (12, 14), die lastischen 
Bauteile (16, 18, 23, 24), der Freiraum (25) und die 
s Begrenzungsmittel (26; 34; 37; 37, 49; 48) angeord- 
net sind. 

3. Verbindungsglied nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet, daB das Begrenzungsmittel ein 

10 steifes Bauteil (26; 37; 37, 49) umfaBt, das inner- 
halb des Freiraums (25) starr angeordnet ist, um ein 
Wiederlager zu bilden, das zwangslaufig die Befe- 
stigungsmittel (12, 14) daran hindert, sich um mehr 
als ein vorbestimmtes MaB aufeinander zu zu be- 

is wegen. 

4. Verbindungsglied nach Anspruch 2, dadurch ge- 
kennzeichnet, daB das Begrenzungsmittel ein stei- 
fes Bauteil (26; 37; 37, 49) umfaBt, das direkt Oder 

20 indirekt an dem steifen GOrtel (22) befestigt ist und 
innerhalb des Freiraums (25) angeordnet ist, um 
zwangslaufig eine Bewegung der Befestigungsmit- 
tel (12, .14) airfeinander zu um mehr als ein vorbe- 
Z .stimoWs Maftzuverhindern. 

25 

5. Verbindungsglied nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB das Be- 
grenzungsmittel ein hydraulisches Dampfungsmit- 
tel (34; 48) umfaBt. 

30 

6. Verbindungsglied nach Anspruch 5, dadurch ge- 
kennzeichnet, daB das hydraulische Dampfungs- 
mittel eine Kassette (34) in der Form einer Einheit 
umfaBt, in die zwei getrennte Kammern, die Hy- 

35 drau[ikflussigkeitbeinhalten, sowie Mittel eingebaut 

* sind^die-einerTbeschrankten Durchgang bilden, der 

* die zwef Kammern untereinander verbindet. 

7. Verbindungsglied nach Anspruch 5, dadurch ge- 
40 kennzeichnet, daB das hydraulische Dampfungs- 
mittel eine Zylinder-Kolben-Anordnung (48) um- 
faBt. 

8. Verbindungsglied nach einem der vorhergehenden 
45 Anspruche, dadurch gekennzeichnet, daB das ela- 

stische Bauteil (16, 18, 23, 24) entsprechende La- 
gerbuchsen (16, 18) aus einem elastomeren Mate- 
rial umfaBt, in die die entsprechenden Befesti- 
gungsmittel (12, 14) eingebaut sind, sowie zwei 

50 voneinander beabstandete Wande (23, 24) aus ei- 
nem elastomeren Material umfaBt, die sich beide 
von einer elastomeren Lagerbuchse (1 6) bis zur an- 
deren elastomeren Lagerbuchse (18) erstrecken 
und seitlich voneinander beabstandet sind, um den 

55 Freiraum (25) zwischen sich zu bilden. 

9. Verbindungsglied nach Anspruch 8, dadurch ge- 
kennzeichnet, daB jeder der zwei elastomeren 
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Wande (23, 24) gew lit ausgebildet ist. 



R vendications 

1. Liaison d'amortissement d s vibrations destinee k 
interconnecter deux corps mobiles de maniere re- 
lative, comportant deux moyens de fixation espa- 
ces (12, 14) pour une fixation respective sur les 
deux corps, des moyens de retenue relativement 
rigides (22) destines k limiter le mouvement possi- 
ble k I'ecart des moyens de fixation (12, 14), et des 
moyens Siastiques (16. 18, 23, 24) destines k pro- 
curer I'amortissement du mouvement retatif entre 
les moyens de fixation (12, 14), caracterisee par 
lesdits moyens Slastiques (16, 18, 23, 24) qui 
s'etendent depuis Tun des deux moyens de fixation 
(12, 14) jusqu'& I'autre et qui relient les deux 
moyens de fixation, par un espace libre (25) dSfini 
par les moyens Slastiques (16, 18, 23, 24) et entre 
les moyens de fixation (12, 14), et par des moyens 
de limitation (26; 34; 37; 37, 49; 48) dans I'espace 
libre (25) destines k limiter , le mouvement des 
moyens de fixation (1 2, 1 4) Tun vers I'autre. , 

2. Liaison selon la revendication 1 , caracterisee en ce 
que les moyens de retenue comportent une bande 
rigide (22) a flnterieur de la p^ripherie de laquelle 
se trouvent les moyens de fixation (12, 14), les 
moyens elastiques (16, 18, 23, 24), I'espace libre 
(25) et les moyens de limitation (26; 34; 37; 37, 49; 
48). 

3. Liaison selon la revendication 1 ou 2, caracterisee 
en ce que les moyens de limitation comportent un 
element rigide (26; 37; 37, 49) monte de fa9on fixe 
k I'interieur de I'espace libre (25) afin de procurer 
une butee empechant de maniere positive les 
moyens de fixation (1 2, 1 4) de se d6placer Tun vers 
I'autre de plus d'une valeur predeterminee. 

4. Liaison selon la revendication 2, caracterisee en ce 
que les moyens de limitation comportent un ele- 
ment rigide (26; 37; 37, 49) fixe directement ou in- 
directement sur la bande rigide (22) et monte k I'in- 
terieur de I'espace libre (25) afin d'empecher de ma- 
nure positive un mouvement I'un vers I'autre des 
moyens de fixation (12, 14) de plus d'une valeur 
predeterminee. 

5. Liaison selon I'une quelconque des revendications 
precedentes, caracterisee en ce que les moyens de 
limitation comportent des moyens d'amortissement 
hydrauliques (34; 48). 

6. Liaison selon la revendication 5, caracterisee en ce 
que les moyens d'amortissement hydraulique com- 
portent une cassette (34) sous la forme d'une unite 
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incorporant deux chambres espacees contenant du 
fiuide hydrauliqu et des moyens definissant un 
passag etrangle interconnectant les deux cham- 
bres. 

5 

7. Liaison selon la revendication 5, caracterisS en ce 
que les moyens d'amortissement hydraulique com- 
portent un agencement k piston-cylindre (48). 

10 8. Liaison selon I'une quelconque des revendications 
precedentes, caracterisee en ce que les moyens 
6lastiques (16, 18, 23, 24) comportent des douilles 
(16, 18) respectives en matiere elastomere incor- 
porant de maniere respective les deux moyens de 
is fixation (12, 14), et deux parois espacees en matie- 
re elastom&re (23, 24) s'etendant toutes deux de- 
puis une douille en elastomere (16) jusqu'& I'autre 
douille en elastomere (18) et espacees laterale- 
ment I'une de I'autre afin de defmir I'espace libre 
20 (25) entre elles. 

9. Liaison selon la revendication 8, caracterisee en ce 
que chacune r de.s deux parois en elastomere (23, 
v^. 24^e?st sinuejjise; . ; 

25 
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